Inhibitory effects of N- and C-terminal truncated Escherichia coli recA gene products on functions of the wild-type recA gene.
The effects of the expression of Escherichia coli truncated RecA protein on the host recA functions were examined. The recA gene on a multicopy plasmid was manipulated to express the truncated RecA protein from its carboxyl (C) and amino (N) terminal ends where a maximum of four extra amino acid residues was added. The regulatory part of the recA gene was substituted by the lacUV5 promoter in the plasmid to facilitate the artificial control of recA expression. Enzyme-linked immunosorbent assay and Western blot analyses revealed great differences in accumulation of the truncated RecA proteins in the cell, depending on the location of the site of truncation. The expression of truncated proteins lacking 62, 77, 93 or 149 amino acid residues from the C-terminal end caused the host recA+ wild-type cell to become sensitive to ultraviolet irradiation and interfered with chromosomal recombination but did not interfere with the induction of lambda prophage. The expression of truncated RecA protein with 25 amino acid residues deleted from the C-terminal end caused the host cell to induce SOS functions constitutively. Truncated RecA proteins with 15 or 28 amino acid residues missing from the N-terminal end severely interfered with all of the host recA functions examined here. The effect of the loss of 41 amino acid residues from the N-terminal end of RecA was significant but less than the effect of proteins lacking 15 or 28 amino acid residues from the N-terminal end. A protein lacking 59 amino acid residues from the N-terminal end showed little interference with any measured recA functions, suggesting that the deletion of the region from around residues 41 to 59, which is rich in hydrophobic side-chains, influenced the ability of the truncated protein to interfere with the functions of wild-type RecA protein. We also constructed a mutant gene with an internal deletion whose product was missing a region from residues 184 to 204. That mutant RecA protein was stably accumulated in the cell. This protein had little effect on the function of host wild-type recA gene product. The possible function of the regions at the N and C termini are discussed.